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ACRONYMS AND ABBREVIATIONS

AAC............. Alaska Administrative Code
ADEC............ Alaska Department of Environmental Conservation
Ahtna.............. Ahtna Engineering Services, LLC

CERCLA........ Comprehensive Environmental Response, Compensation, and Liability Act
COC ..o contaminant of concern

DCE.....ccevue. dichloroethene

E&E............... Ecology and Environment
EPA.....c......... Environmental Protection Agency
EQ .o Environmental Quality Management, Inc.
HEPA............ high-efficiency particulate air
IDW.....c.coe.e. investigation-derived waste

in. HY..ovvvevee inches of mercury

MO/KG oo microgram per kilogram
MO/L..ooirnnee microgram per liter

Hg/me..en. microgram per cubic meter
MM&R........... monitoring, maintenance, and repair
NELAP........... National Environmental Laboratory Accreditation Program
OASIS............ OASIS Environmental, Inc.

PA . preliminary assessment
PCE....ccouennene. tetrachloroethene

PPE.....cccuenn..n. personal protective equipment
PVC.....oceei polyvinyl chloride

QA/QC........... quality assurance / quality control
Sl site inspection

SMD.......c....... sub-membrane depressurization
SOP ..o standard operating procedure
TCE...coovvvens trichloroethene

TWA ........c..... time-weighted average

AV/ I vapor intrusion

VOCs......c.... volatile organic compounds
WP....ccovie work plan
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1.0 INTRODUCTION

Ahtna Engineering Services, LLC (Ahtna) has developed this Vapor Intrusion Mitigation Design
Work Plan (WP) on behalf of Environmental Quality Management, Inc. (EQ) for vapor intrusion
mitigation services at four residential structures located within the 4™ and Gambell chlorinated
solvent release area in Anchorage, Alaska.

1.1 Project Remedial Objectives

The primary objective of this project is to design and install vapor intrusion mitigation systems
that reduces contaminant vapors in the buildings below the respective Alaska Department of
Environmental (ADEC) target levels for residential indoor air. The secondary project objective is
to design systems that are cost effective for both installation and operation, and easy to operate
and maintain so that property owners can assist with long-term operations and management.

1.2 Scope of Work
In order to meet the above project objective, Ahtna will execute the following tasks:

e Organize and supervise the safe removal and temporary storage of tenants’
belongings until the installation of the mitigation systems is completed.

e Draft a Maintenance, Monitoring and Repair (MM&R) plan (included here) to detail
maintenance procedures designed to ensure that the mitigation systems are
maintained and sustainable for the duration of time that the structure exists or
exposure to the volatile contaminants source is a concern.

e Perform the mitigation system installation, documenting site operations, installation
procedures and diagnostic testing.

e Collect indoor air samples at the completion of the installation effort to demonstrate
the effectiveness of the mitigation systems.

e Prepare a Final Installation Report documenting field methodologies, analytical
results, findings, data gaps and recommendations.

e Update and finalize the MM&R plan, as necessary, and include with submission of
the Final Installation Report.

1.3 Regulatory Framework

The regulatory framework for this project was developed using the following regulations and
guidance documents:

e Oil and Site Cleanup Rules (18 Alaska Administrative Code [AAC] 75.325 - 18 AAC
75.390)

e ADEC, Vapor Intrusion Guidance for Contaminated Sites, October 2012

e U.S. Environmental Protection Agency (EPA), OSWER Draft Guidance for
Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils
(Subsurface Vapor Intrusion Guidance), November 2002
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e EPA, Indoor Air Vapor Intrusion Mitigation Approaches, Engineering Issue,
EPA/600/R-08-115, October 2008

e Interstate Technology Regulatory Council, January 2007, Vapor Intrusion Pathway:
A Practical Guideline

1.4 Project Schedule

The project schedule for 2014 work at the 4™ and Gambell site is presented in Table 1-1. Ahtna
will advise EQ if circumstances arise that require schedule adjustment.

TABLE 1-1: PROJECT SCHEDULE

Task Date

Period of Performance Begins 4/9/14
Notice of Award 4/10/14
Submit Draft Work Plan 4/28/14
Receive Comments 5/1/14
Submit Final Work Plan 5/6/14
Notice to Begin Site Work 5/7/14
Procurement of supplies/contractors 5/6 —5/11
Moving of occupant’s belongings to storage 5/6 —5/11
Site Work (Radon Testing, Mitigation Installation, VVapor

Sampling) 5/12 — 5/23
Submit Draft Installation and Summary Report 6/27/14
Receive Comments 7/4/14
Submit Final Installation and Summary Report 7/11/14
Period of Performance Ends 7/31/14
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2.0 SITE DESCRIPTION AND BACKGROUND

The 4™ and Gambell site, also known as Alaska Real Estate Parking Lot, is located in downtown
Anchorage, Alaska at 717 East 4th Avenue, approximately 1.3 miles east of Cook Inlet’s Knik
Arm (Figure 1 — Site Vicinity Map). The site is bounded to the north by East 3rd Avenue, to the
south by East 4th Avenue, to the west by Gambell Street, and to the east by Hyder Street. The
approximate location is latitude 61° 13” 9.3396” north and longitude -149° 52' 13.5732” west
within Section 18, Township 13 North, and Range 3 West of the Seward Meridian.

The 4™ and Gambell site is comprised of several municipal lots spanning approximately one acre
in size. The immediate vicinity is generally flat with an elevation of approximately 110 feet
above mean sea level. The surrounding area has a gentle slope to the north towards Ship Creek.
Approximately 700 feet to the north of the site the terrain terminates into a bluff that descends
sharply towards the Ship Creek drainage 60 to 70 feet below.

2.1 Site Characteristics

The 4™ and Gambell site is surrounded by commercial, retail, and residential properties. This
project is focused on four residential buildings north of the former dry cleaners facility (Figure 2
— Site Layout Map). For the purposes of previous investigations, this site is divided into Subarea
I and Subarea 11 and are described below.

Subarea | is currently an undeveloped parking lot that was previously occupied by a variety of
businesses, including C&K Sanitary Cleaners from 1968 to 1970 and NC Auto Services Center
from 1976 to 1978. All of the buildings in Subarea | were removed by 1978. A communications
tower/antennae located at the southeast corner of Subarea | is owned by Alaska
Communications. The legal description for this one-half city block is Lot 8A, Lot 10, Lot 11, and
Lot 12, Block 26A, East Addition. All of these lots are currently owned by the Fourth Avenue
Gambell LLC.

Subarea Il located immediately north of Subarea | contains single and multi-family residences.
The legal description for this one-half city block is Lot 1, Lot 2, Lot 3, Lot 4, Lot 5, and Lot 6A,
Block 26A, East Addition. Lots 1, 2, 3, and 4 are owned by (BIENEE and Lots 5 and 6A
are owned by (BIE)NI. East 3rd Avenue and the former Alaska Native Hospital
property, which is now vacant, are located to the north beyond the residential buildings. The four
properties requiring mitigation are in Subarea II, located at 710 East 3" Avenue, 720 East 3"
Avenue, and the north and south duplexes at 736 East 3 Avenue.

The primary contaminants of concern (COCs) for the 4th and Gambell site are tetrachloroethene
(PCE) and its degradation products trichloroethene (TCE), dichloroethene (DCE) isomers, and
vinyl chloride. The site COCs belong to a category of contaminants known as volatile organic
compounds (VOCs) that are considered a hazardous substance or pollutant or contaminant as
defined by sections 101(14) and 101(33) of the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA), as amended 42 United States Code § 9601(14) and
(33). The likely source of the PCE contamination is presumably the former C&K Sanitary
Cleaners in Subarea I. PCE is widely utilized in dry-cleaning processes; environmental releases
from spills or improper disposal were common from historical dry-cleaning businesses.
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2.2 Previous Investigations

Several environmental investigations have been performed at the site to assess the nature and
extent of contamination, to investigate contaminant vapor sources and assess the extent of the
vapor intrusion (V1) exposure pathway. The investigations began in 1993. The three most recent
and investigations are summarized below.

2011 — E&E Preliminary Assessment

Ecology and Environment, Inc. (E&E) conducted a Preliminary Assessment (PA) on behalf of
the EPA in October 2011 (E&E 2011). The PA was based on a review of existing site
information, receptor information within the range of the site’s influence, and regional
characteristics. The PA report discussed the site’s history, summarized previous work completed
by the ADEC, identified sources of hazardous substances at the site, and summarized field work
conducted during the site visit in July 2011. The PA concluded that documentation was clear
regarding contamination being present at the site, as well as its migration northeast toward Ship
Creek.

2011 — OASIS Site Characterization

OASIS Environmental, Inc. (OASIS) conducted off-site characterization activities at adjacent
Block 26B, East Addition Subdivision on behalf of the ADEC during April, May, and November
2011 (OASIS 2012). The investigation included advancing and sampling four soil borings,
installing and sampling four existing groundwater monitoring wells, and installing nine soil gas
monitoring points. PCE, and its breakdown compounds such as TCE, were not detected in soil
samples collected as part of this investigation. Groundwater samples from each borehole were
analyzed. PCE was the only VOC detected and was present in only one groundwater sample at
0.24 micrograms per liter (ug/L). Soil gas samples did not indicate the presence of VOCs in soil
gas at concentrations greater than their respective ADEC soil gas target levels.

July 2012 — E&E Site Inspection

E&E conducted a Site Inspection (SI) on behalf of the EPA in 2012 (E&E 2013). The SlI
included surface and subsurface soil sampling, groundwater sampling, sediment sampling,
outdoor and indoor air sampling, and passive soil gas sampling. Thirty-one surface soil samples
were collected. TCE was detected in one surface soil sample at 11 micrograms per kilogram
(ng/kg,) while the highest PCE surface soil concentration was 200 pg/kg. One hundred and
twenty-one (121) subsurface soil samples were collected. PCE was detected in 38 of 60 on-site
and 16 of 52 off-site subsurface soil samples. The highest on-site PCE concentration was 56,000
ug/kg and the highest off-site concentration was 330 pg/kg. Groundwater samples were collected
from six on-site monitoring wells and five off-site monitoring wells. PCE was detected in five of
the six on-site samples with PCE concentrations ranging between 7.8 and 1,600 ug/L. Both 1,2-
dichloropropane and methylcyclohexane were detected only in one well at 6.4 pg/L and 9.8
ug/L, respectively. PCE was detected in three of the five off-site samples at concentrations
ranging between 72 and 8,500 pg/L. TCE was detected in only one sample at 6 pg/L. Nine
sediment samples were collected from nearby Ship Creek, and analytical results indicate that no
VOCs were detected. One on-site and six off-site outdoor ambient air samples were collected,
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and only toluene was detected at a significant concentration (11 micrograms per cubic meter
[ng/m?] in an off-site sample) with respect to background concentrations. Twelve indoor ambient
air samples were collected. PCE was only detected in the samples collected from residences in
Subarea II of the site, with concentrations ranging from 1.0 to 66 pg/m®. Nine passive soil gas
samples were collected. 1,2,4 Trimethylbenzene and o-xylene were detected in one sample at 1.6
ug/m3 and 1.71 pg/m3, respectively. Chloroform was detected in one sample at 91.35 ug/m3.
The analytes m,p-xylenes and toluene were detected in all samples with concentrations ranging
from 1.22 to 2.42 pg/m® and 3.83 to 7.01 pg/m°, respectively. PCE was detected in seven
samples ranging from 3.9 to 14.01 pg/m°.

2.3 Other Actions to Date

The PCE indoor air concentrations in the samples collected from the crawl space locations at the
North Duplex and South Duplex in March 2009 exceeded the then current ADEC indoor air
target level of 4.1 pg/m® (OASIS 2009). The property owner installed a sub-membrane
depressurization (SMD) system at each of the duplexes between March and June 2009 to reduce
PCE VI into the buildings (OASIS 2010). ADEC continued to monitor the crawl space air at
both of these duplex locations during VI sampling events performed in June 2009, February
2010, and May 2010. The June 2009 crawl space results for the South Duplex were less than the
ADEC residential indoor air target level but all remaining crawl space sample results from the
duplexes have been greater than the ADEC indoor air target level of 4.1 pg/m® for PCE. Note
that the residential indoor air target level for PCE of 4.1 pg/m® was revised in 2012 to 42 pg/m®
(ADEC 2012).

The June 2009, February 2010, and May 2010 air sample results prompted ADEC and OASIS
staff to perform a site inspection of the SMD systems for the North Duplex and South Duplex
during November 2010 (OASIS 2010). The North Duplex inspection revealed several
penetrations through the membrane liner used to seal the crawl space, and the South Duplex
inspection could not be completed due to access restrictions of the crawl space. The inspection
report recommended upgrading the SMD systems. However, it is not known whether any
improvements were made and/or whether the depressurization systems are operating.
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3.0 BUILDING SPECIFIC SYSTEM DESIGNS

Passive vapor intrusion mitigation systems will be installed at each of the four properties. The
specific installation in each building will vary based on the structure. However, the basic
principal of mitigation in each building will be the same. VVapor barriers, either coatings or liners,
will be used to seal the building from the subsurface. Extraction lines and wells will then be
installed to provide a preferential pathway for accumulated vapors below the vapor barrier to be
vented through vertical exhaust stacks routed on the exterior of each building.

A general summary of the mitigation system design in each building is described in the
following section. Construction and installation specifics for the mitigation system components
are further detailed in Section 4.0.

3.1 710 East 3rd Avenue

The 710 East 3rd Avenue house is constructed on a foundation that contains a basement with a
concrete slab and a dirt floor crawl space. A combination of a vapor tight concrete coating,
passive sub-slab depressurization, and passive SMD will be used to mitigate vapor intrusion of
contaminants in the building. The mitigation system layout at 710 East 3rd Avenue is shown on
Figure 3.

The mitigation system components that will be installed in the 710 East 3" Avenue are as
follows:

1. Two 2-inch diameter depressurization wells will be centrally located along an interior
wall of the basement to remove accumulated vapors from beneath the slab. Each
depressurization well will be routed through 2-inch diameter rigid Schedule 80 PVC
conveyance piping to a common exhaust line.

2. Migration of contaminants vertically through the concrete slab and laterally through the
concrete foundation walls will be mitigated by sealing the surfaces with the vapor
intrusion coating system, Retro-Coat™, by Land Science Technologies™. The surfaces
where the Retro-Coat™ will be applied are outlined on Figure 3. For this technology to
effectively block contaminants, all areas must be sealed. Therefore, the carpet in the north
end of the common area will be removed to seal the concrete beneath it.

3. A sub-membrane depressurization system will be installed in the L-shaped crawl space
along the north and east sides of the house. Two sections of 4-inch diameter perforated
polyvinyl chloride (PVC) piping will be installed on the floor of the crawl space. The
perforated PVC will be attached to 4-inch Schedule 80 PVC conveyance piping that will
be routed to the common exhaust stack along with the depressurization wells.

4. A 10-mil thick VaporBlock® vapor barrier will be installed along the floor and walls of
the crawl space.
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5. The conveyance piping from the depressurization wells will be routed to a common 4-
inch diameter exhaust stack on the west wall of the house. The SMD conveyance piping
will be routed through a separate exhaust stack on the east wall of the house.

3.2 720 East 3rd Avenue

The 720 East 3rd Avenue house was originally constructed on a concrete block foundation and a
basement. An addition was added on the north side of the building that is supported by posts. No
access or ventilation is present between the basement and the addition crawl space. A
combination of a vapor tight concrete coating, passive sub-slab depressurization, and passive
crawl space ventilation will be used to mitigate vapor intrusion of contaminants in this structure.
The mitigation system layout at 720 East 3rd Avenue is shown on Figure 4.

1. Two depressurization wells will be evenly located in the basement of the house to remove
accumulated vapors from beneath the slab. Each depressurization well will be routed
through 2-inch diameter rigid Schedule 80 PVC conveyance piping to a common exhaust
line.

2. Migration of contaminants vertically through the concrete slab and laterally through the
concrete foundation walls will be mitigated by sealing the surfaces with the vapor
intrusion coating system, Retro-Coat™, by Land Science Technologies™. The surfaces
where the Retro-Coat™ will be applied are outlined on Figure 4. For this technology to
effectively block contaminants, all areas must be sealed. Therefore, the carpet on any of
the floors will be removed in order to seal the concrete beneath it.

3. The crawl space area on the north end of the building does not pose as great of a risk of
vapor intrusion because it is an above-grade addition to the house that is hung from the
house on the south side and is supported by posts on the north end. The accumulation of
vapors under the addition will be mitigated by installing 6-inch by 12-inch passive vents
on both the east and west walls of the crawl space. The additional vents will provide
cross-ventilation to promote fresh air exchange.

3.3 736 East 3rd Avenue — North Duplex

The 736 East 3rd Avenue North Duplex is constructed on a foundation that contains a partial
basement with a concrete slab and a partial dirt floor crawl space. A combination of a vapor tight
concrete coating, passive sub-slab depressurization, and passive SMD will be used to mitigate
vapor intrusion of contaminants in the North Duplex. The mitigation system layout in the North
Duplex is shown on Figure 5.

The mitigation system components that will be installed in the 736 East 3 Avenue — North
Duplex are as follows:

1. Two 2-inch diameter depressurization wells will be located in the laundry room and
workshop area of the basement to remove accumulated vapors from beneath the slab.
Each depressurization well will be routed through 2-inch diameter rigid Schedule 80 PVC
conveyance piping to a common exhaust line.
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2. Migration of contaminants vertically through the concrete slab and laterally through the
concrete foundation walls will be mitigated by sealing the surfaces with the vapor
intrusion coating system, Retro-Coat™, by Land Science Technologies™. The surfaces
where the Retro-Coat™ will be applied are outlined on Figure 5.

3. An SMD system will be installed in the L-shaped crawl space along the north and east
sides of the building. Two sections of 4-inch diameter perforated PVC piping will be
installed on the floor of the crawl space. The perforated PVVC will be attached to 4-inch
Schedule 40 PVC conveyance piping. One section of piping will be routed to the
common exhaust stack near the northwest corner of the building along with the
depressurization wells. The longer section, situated north-south in the crawl space, will
be routed to a second exhaust stack that will be located on the east side of the building.

4. The conveyance piping from the depressurization wells and the SMD system will be
routed to two, 4-inch diameter exhaust stacks. A wind turbine will be affixed to the top of
each exhaust stack.

5. A 10-mil thick VaporBlock® vapor barrier will be installed along the floor of the crawl
space, above the perforated PVC collection piping. The vapor barrier will be sealed to the
Retro-Coat™ on the perimeter foundation walls using Permalon® liner tape or
equivalent.

The North Duplex poses the greatest potential risk from vapor intrusion based on historical
sampling results. As a contingency measure, therefore, conveyance and exhaust piping will be
situated in locations where a high efficiency radon style fan could be installed in the future if
elevated indoor air concentrations persist.

3.4 736 East 3rd Avenue — South Duplex

The 736 East 3rd Avenue — South Duplex is constructed on a crawl space foundation that
extends under the entire structure. A passive SMD system will be used to mitigate vapor
intrusion of contaminants in the South Duplex. The mitigation system layout at 736 East 3rd
Avenue — South Duplex is shown on Figure 6.

1. An SMD system will be installed in the crawl space longitudinally along the east and
west sides of the house. Two sections of 4-inch diameter perforated PVC piping will be
installed on the floor of the crawl space. The perforated PVVC will be attached to 4-inch
diameter Schedule 80 PVC conveyance piping that will be routed to two separate exhaust
stacks.

2. A 10-mil thick VaporBlock® vapor barrier will be installed along the floor and walls of
the crawl space.

3. The conveyance piping from the SMD system will be routed to two separate 4-inch
diameter exhaust stacks to promote additional airflow over such a large area.
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4.0 SYSTEM CONSTRUCTION METHODS

The specific construction/installation methods for the individual mitigation system components
will be the same in all four buildings. Details of the main system components are listed below.

4.1 Extraction Wells

The sub-slab extraction wells will be located along interior walls, behind doors, or in corners, to
minimize disruption to the building owners and to reduce the risk of damage to the piping. Ahtna
personnel will install the 2-inch diameter vapor extraction wells using a combination of hand
tools and a high-efficiency particulate air (HEPA) vacuum to remove soil cuttings down to a
depth of approximately 12-inches below the concrete slab. This installation method is effective
for installing wells to the desired depth and reduces fugitive dust in the building.

The extraction wells will be constructed of a 12-inch section of 0.020-inch slot screened interval
that will be bedded in 8-12 silica sand. The well riser will be sealed to the concrete slab with a
low VOC and vapor tight construction epoxy. Each depressurization well will be routed through
2-inch diameter rigid Schedule 80 PVVC conveyance piping to a common exhaust line.

4.2 Retro-Coat Concrete Sealing

Migration of contaminants vertically through the concrete slab and laterally through the concrete
foundation walls will be mitigated by sealing the surfaces with the vapor intrusion coating
system, Retro-Coat™, by Land Science Technologies™. PetroChem, an installer that is trained
and certified by the manufacturer, will prepare the surfaces and will apply the Retro-Coat™.

Retro-Coat™ is a traffic-bearing surface and does not require that a protective material be placed
over it. The Retro-Coat™ product comes in a variety of colors. Prior to sealing, the installers will
prep the surfaces by patching/sealing any major cracks and around utilities with an epoxy grout,
grinding the floor to a concrete surface profile CSP-3 smoothness, thoroughly cleaning all
surfaces, sealing any cracks or penetrations with a vapor tight caulk, and applying a primer that
ensures proper adhesion of the Retro-Coat. Additional information on the Retro-Coat™ product
is included in Appendix A.

4.3 Crawl Space Vapor Barriers

A 10-mil thick VaporBlock® vapor barrier will be installed along the floor and walls of the
crawl spaces, above the perforated PVC collection piping. The vapor barrier will be installed
with as few seams as possible. Any seams that are necessary will be sealed using a 4-inch wide
vapor barrier tape specified by the manufacturer. The vapor barrier will be sealed to either the
Retro-Coat™ on the perimeter foundation walls or the sill plate at the top of the foundation wall
(depending on the building), and to any posts or structures, using Permalon® liner tape or
equivalent. Additional information on the VaporBlock® liner is included in Appendix A.
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4.4 Conveyance Piping and Exhaust Stacks

Conveyance piping from the extraction wells will be constructed of 2-inch diameter Schedule 80
PVC piping. Conveyance piping from the perforated SMD piping will be constructed of 4-inch
diameter Schedule 80 PVC piping. The conveyance piping will be routed in the shortest, most
direct routes possible to reduce head loss in the pipe. The conveyance piping will be routed along
walls or on the ceiling to minimize the disturbance to building occupants. The piping will be
hung from the walls and ceiling using Unistrut and Unistrut clamps.

The building exhaust stacks will be routed vertically up the side of each building and will be
constructed of 4-inch diameter, Schedule 80 PVC piping. The stacks will be connected to the
side of the buildings using Unistrut and Unistrut clamps. The exhaust stacks will extend a
minimum of 2-feet above the peak of the building to reduce the risk of backdraft. A wind turbine
will be affixed to the top of each stack to promote air-flow during wind events.
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5.0 SAMPLING AND ANALYSIS PLAN (SAP)

Prior to and after the installation of the passive mitigation systems, Ahtna will perform indoor air
monitoring to assess the efficacy of the systems in reducing the vapor intrusion exposure to the
buildings. The indoor air monitoring will consist of collection of pre- and post-installation
samples for radon and post-installation samples for the site-specific COCs.

5.1 Sample Locations

The indoor air samples will be collected from the basements or crawlspaces of each of the four
buildings in centrally located areas that have minimal influence from potential area with
increased air exchange (e.g., near a door or window).

5.2 Radon Testing

Operational system parameters (i.e., vacuum influence, flow) cannot be measured in passive SSD
and SMD systems because of the low flow and low vacuum produced within the extraction lines.
In lieu of these operational parameters, pre-installation and post-installation radon levels in the
indoor air of the basements and crawlspaces will be tested. Background radon is present in the
soil across the United States and is usually detectable at varying levels in indoor air. The pre-
installation samples will provide a baseline concentration for comparison with the post system
installation levels. A steady or lower radon concentration for post-installation is evidence that the
passive mitigation systems are effective.

Ahtna will collect radon samples in 0.5-liter Tedlar bags using a dedicated syringe for each
sample in accordance with the EPA Grab Radon / Pump-Collapsible Bag method (EPA, 1996).
The samples will be drawn from the ambient air at each sample location using 100 ml syringes.
Five draws will be collected at each location to fill the 0.5-liter Tedlar bags.

The samplers will be sent to the laboratory at the Department of Earth Sciences, University of
Southern California, Los Angeles, California, for analysis of radon. Analysis will occur using
alpha scintillation counting in accordance with the standard operating procedure (SOP) provided
in Appendix B.

5.3 Post-Installation Indoor Air Monitoring

The post-installation indoor air monitoring for COCs will be conducted in accordance with the
screening and sampling procedures outlined in the ADEC Vapor Intrusion Guidance and the
ADEC SOP, which is attached in Appendix B. One indoor air sample will be collected over a 24-
hour indoor period in the basement or crawlspace of each building.

Analytical results from the indoor air samples will be compared to the ADEC Target Levels for
Residential Indoor Air as listed in the ADEC Vapor Intrusion Guidance for Contaminated Sites.
Table 4-1 lists the cleanup levels for the COCs.
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TaBLE 5-1: ADEC TARGET LEVELS FOR RESIDENTIAL INDOOR AIR
Contaminant Cleanup Level (ug/m?)
PCE 42
TCE 2.0
cDCE 7.3
tDCE 63
1,1-DCE 210
VC 1.6
Key:
pg/m? micrograms per cubic meter
PCE tetrachloroethylene
TCE trichloroethylene
cDCE cis-1,2-dichloroethylene
tDCE trans-1,2-dichloroethylene
1,1-DCE 1,1-dichloroethene
VvC vinyl chloride

The samples will be collected in 100%-certified, 6-liter stainless steel Summa canisters to ensure

the data is
Valley, Cal

representative of the daily conditions in the buildings. ALS Environmental of Simi
ifornia, will provide the sampling hardware and analyze the samples by EPA Method

TO-15. The sample canisters will be fitted with individual flow controllers to provide a 24-hour

time-weigh
Ahtna will

After place
on the can
procedures

ted average (TWA) concentration. To ensure a representative sample collection,
perform the following actions prior to sampling:

Contact the laboratory subcontractor to ensure the canister sample size is sufficient to
obtain the desired reporting limit.

Utilize Summa canisters for the collection of air samples.

Ensure the laboratory-supplied flow controllers include vacuum gauges and
particulate air filters.

Minimize sampling error by avoiding actions that could cause sample interference
such as: fueling vehicles, using permanent ink marking pens, or wearing perfume or
cologne in vicinity of the samples.

Measure the initial vacuum of the canister. Any canister containing an initial vacuum
of less than 25 inches of mercury (in. Hg) will not be utilized and will be replaced
during the sampling event.

ment of the canisters at the sample locations, Ahtna will perform a leak detection test
ister and flow controller connection to ensure an accurate sample collection. The
of the leak detection test will be performed as follows:

1. Ensure the canister valve is closed.
2. Attach the flow controller assembly (consisting of the flow controller, the particulate
filter and the vacuum gauge) to the canister and place the brass cap at the end of the flow

con

troller.

3. Open the valve briefly a half-turn, then close. Verify for one minute that the vacuum
holds. If the needle on the vacuum gauge drops, then refit or tighten connections until the
needle holds stead for one minute.
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4.

5.

o

10.
11.

Remove the brass cap and open the valve a half-turn to begin the sample collection
period.

Record the start time, date, initial vacuum, regulator serial number and canister 1D on the
canister tag, the field notes and the laboratory chain of custody form.

Monitor sample progress periodically.

Sampling personnel will avoid lingering in the immediate area of the sampling device
while samples are being collected to avoid undue influence from sampling.

At the completion of the 24-hour sampling period, close the valve on the canister, hand-
tight.

The canisters will be retrieved prior to being completely filled to enable comparison of
the residual vacuum level at the end of the sample collection with the vacuum measured
upon receipt to the lab for quality control purposes.

Record the final vacuum on the canister tag, field notes and chain of custody form.
Submit the samples to the analytical laboratory in accordance with chain of custody
procedures.

A duplicate sample will be collected from the north duplex structure at 736 East 3rd Avenue, the
building with the historically highest indoor air concentrations. The post-installation radon
samples will be collected in accordance with the procedures outlined in Section 5.1.
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6.0 QUALITY ASSURANCE PROJECT PLAN (QAPP)

6.1 Personnel

This project will be managed by Olga Stewart, PE. Mr. Nate Oberlee of Rescon Alaska LLC
(Rescon) will serve as the project engineer. His duties will include development of the mitigation
system designs and leading the field installation. Ben Martich of Geosyntec Consultants
(Geosyntec) will lead the indoor air sampling effort and will analyze the collected data. All
individuals meet the definition of "qualified person” per 18 AAC 75.990(100). The
organizational structure of the project team is listed Table 6-1.

TABLE 6-1: PERSONNEL

Person Firm Responsibility
Olga Stewart Ahtna Project Manager, I—_iealth and
Safety oversight
Nate Oberlee Rescon Alaska Project Engllr;%r, Field vy
Ben Martich Geosyntec Indoor air sampling
Zack Kirk Rescon Alaska ) eam support, document
preparation
Zach Rasmussen Ahtna Field team support
Emily Freitas Ahtna Project chemist, data review
Lo Laboratory services — PCE,
Kelly Horiuchi ALS Laboratory TCE, DCE, VC
Doug Hammond Earth Sciences Laboratory services — Radon

6.2 Field Procedures

All fieldwork and laboratory analyses will be conducted in accordance with 18 AAC 75 and
associated ADEC guidance manuals. Field personnel will collect samples in a manner that
preserves the integrity of the sample matrix. Samplers will use dedicated personal protective
equipment to prevent cross-contamination between samples. Sampling supplies will be dedicated
to each sample location. Sample matrices will have minimal disturbance prior to collection.
Sample containers will be sealed and labeled immediately following collection.

6.2.1 Equipment

All monitoring equipment will be calibrated, maintained and operated according to manufacturer
recommendations. Field documentation will consist of the use of field logs, sample identification
labels and photographs. A field notebook will be maintained to record a description of field
activities and samples collected. Corrections will be struck, initialed, and dated.

New, dedicated Tedlar bags and syringes will be used for the radon samples. Each Summa
canister and flow controller will be pre-cleaned and individually certified. Field sample quality
assurance and quality control (QA/QC) will be verified by sampling handling procedures
including chain of custody, holding times, and final vacuums.
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6.2.2 Sample Handling

Samples will be tracked by use of chain of custody laboratory forms. Each sample will be
individually identified on a chain of custody form. These forms will include sample
identification number, sample date, sample time, requested analysis, type and number of sample
containers, quality control information, and requested analytical turnaround time. Each form will
be signed and dated upon relinquishment to another party, whether shipper, courier, or
laboratory, to maintain custody of the samples.

6.2.3 Field Documentation

A written record of all field activities will be kept in a field logbook. All entries will be legible,
be written in waterproof ink, and contain accurate and inclusive documentation of the field
activities. Errors or changes will be noted using a single line to cross out the entry and will be
dated and initialed. The logbook will be maintained as part of the permanent record for the site.
All field logbook entries will be dated and signed. Activities and observations to be noted in the
logbook include the following:

Name of author and date and time of entry

Names and affiliations of personnel on-site

Location of activity and site conditions

Field observations and comments

Documentation of instrument calibration

Weather conditions

Rationale for sampling locations and for any changes to sampling protocol
Locations of site photographs

Site sketches

Health and safety comments

Sample numbers will use the following format:
14-4&G-101-1A

Where “14” represents the year; “4&G” represents “4™ and Gambell”; “101” is a sequential
sample number per calendar year; and “IA” is the designator “indoor air”.

6.2.4 Decontamination

Only dedicated or disposable sampling and personal protective equipment (PPE) will be used for
field activities. Each 24-hour flow controller is assigned to an individual canister to prevent cross
contamination. Decontamination of the canisters and flow controllers will be performed by the
laboratory.
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6.3 Analytical Program
6.3.1 Analytical Methods

Ahtna will ship the Summa canister samples to ALS Environmental, a National Environmental
Laboratory Accreditation Program (NELAP)-approved laboratory, of Simi Valley, California, for
analysis of samples by EPA TO-15.

Analysis of the samples will be performed in accordance with approved methods and procedures
as outlined in ADEC’s Environmental Laboratory Data and Quality Assurance Requirements
Technical Memorandum (March 2009). The analytical reporting limits will be less than the
residential target air levels in soil gas and indoor air for the COCs. All analyses will occur on a
standard 10-day turnaround time.

TABLE 6-2: ANALYTICAL METHODS, CONTAINERS, PRESERVATION, AND HOLD TIME

Analytical Sample n Holding
Compounds Method Container Preservation Time
6-liter stainless
PCE, TCE, cDCE, TO-15 steel can, 100%- None 30 days
tDCE, VC -
certified

Radon SOPEIE. 0.5-liter None 10 days

Hammond

6.3.2 Control Samples

Field quality control checks will include duplicate samples collected at a frequency of 10% per
method and matrix. The duplicate sample for TO-15 to be collected in the North Duplex, the
location historically with the highest concentrations of COCs. Laboratory quality control checks
will include method blanks, laboratory control samples, surrogate spikes, and matrix
spikes/matrix spike duplicates.

6.4 Data Review

Analytical data quality will be assessed based on six data quality indicators: completeness,
accuracy, precision, comparability, representativeness, and sensitivity. The indicators are listed
in Table 6-2 with a summary of the goals.

TABLE 6-3: DATA QUALITY INDICATORS AND GOALS

Quality Indicator Goal
Completeness 100% of all samples collected are analyzed.
Accuracy Surrogate % recoveries are within laboratory limits
Precision Relative percent differences (RPD) < 25%
Comparability All samples analyzed by the same method in the laboratory
Representativeness All samples are time-integrated and leak-checked
Sensitivity All method reporting limits are less than the target levels.
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Laboratory performance and analytical results will be checked through a quality assurance
review, which will include ADEC's Laboratory Data Review Checklists. The following
parameters will be assessed to evaluate data quality indicators.

Holding times

Initial and continuing calibration
Laboratory blanks

Field and laboratory duplicates
Surrogates

Laboratory control samples
Detection and quantitation limits

Data that do not meet the EPA Functional Guideline requirements will be flagged appropriately
and discussed in the quality review report.
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7.0 WASTE MANAGEMENT PLAN (WMP)

The investigation-derived waste (IDW) generated during the effort is expected to include soil
cuttings from the installation of the depressurization wells at the site and various PPE materials
utilized during the remedial effort. Based on site-specific knowledge of the extent of the release,
it is not anticipated that the soil removed during the installation of the wells will have been in
direct contact with the PCE product. With prior EPA approval, the soil removed during the SSD
well installation will be placed with the soil in the crawl space of the same building. No soil will
be removed from any of the buildings or transferred between buildings.

The remaining IDW, including disposable sample gloves, paper towels, dust masks, scrap liner
material and various other waste generated during the effort will be bagged and taped shut and
placed in a solid waste receptacle for disposal at the Anchorage Municipal Landfill.
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8.0 DRAFT MONITORING, MAINTENANCE AND REPAIR PLAN

Due to the passive nature of all four mitigation systems, Maintenance, Monitoring and Repair
(MM&R) is minimal. Below is a list of MM&R tasks and the frequency with which each should
be performed.

1. Retro-Coat™: Land Science Technologies™ recommends the Retro-Coat™ applicator be
contracted to provide annual inspections of the coating. Inspections should be conducted
as needed and as long as Retro-Coat™ is expected to eliminate vapor intrusion. Repairs
should be performed based on inspection results.

2. VaporBlock®: The crawl space vapor barriers should be inspected annually for tears or
punctures. All seams should be inspected to ensure no gaps are present and that the seam
tape remains properly adhered to the membrane. The membrane should also be inspected
where it is attached to the foundation walls or to the sill plate to ensure the seal remains
intact.

3. Wind Turbines: The wind turbines should be inspected annually to ensure proper
operation. The turbine should spin freely and should not have excessive play or wobble.
The frequency of inspection should be increased if the wind turbines are not spinning
during a wind event or if excessive noise or vibration is present when the turbine is in
operation.

4. Indoor air monitoring: Indoor air monitoring should occur annually in each building to
ensure contaminant concentrations remain below target levels. The amount and/or
frequency of the sampling could potentially be reduced if levels consistently remain
below target levels.

This Draft MM&R plan will be finalized based on as-built site conditions and will be included
with the final report.
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9.0 REPORTING

Ahtna will prepare a Draft Installation Report / Project Summary that encompasses all elements
of the scope of work. The report will include the following:

Introduction and background with details for project objectives, scope of work, and
regulatory framework;

Description of field activities, including management of waste and any deviations
from the work plan;

Description of mitigation systems with drawings showing configuration of the
systems;

Presentation of radon data as a line of evidence to confirm system operation;
Presentation of air results and findings in narrative, tables, and figures, including
comparison of indoor air data to residential target indoor air levels;

Written quality assurance review of field and analytical protocols and ADEC
Laboratory Data Review Checklists;

Conclusions and proposed recommendations;

Appendices, including analytical data reports and chains-of-custodies, field notes,
imagery; and

The draft MM&R plan will be updated and finalized based on the as-built system
parameters.

We will submit a draft report to EQM in digital format for review. Following receipt of
comments from EPA, Ahtna will finalize the report and submit hardcopies and electronic copy
on clearly labeled CDs as requested.
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